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SYSTEM FOR FILLING IN DOCUMENTS 
USING AN ELECTRONIC PEN 

BACKGROUND OF THE INVENTION 

The present invention relates to a system for ?lling in 
documents using an electronic pen, an electronic pen and 
electronically processing paper for use in the system. 

In government and public of?ces, municipal of?ces, com 
panies or corporations, etc., for the purpose of facilitating 
document management or inquiry or the like, conversion of 
documents such as Written applications or circular docu 
ments to electronically processible forms has been advanced 
in these years. In this connection, a technique for immedi 
ately converting information manually ?lled in such docu 
ment into electronic data includes, for example, an elec 
tronic pen and electronic processing paper implemented by 
a technique described in WO01/48590A1. 

First, the electronic processing paper means a document 
having the format of the document printed on a paper sheet 
having a special dot pattern formed thereon. The dot pattern 
is made of dots uniquely arranged so that, When the paper 
sheet is divided into grids having a predetermined siZe and 
vieWed, the position of a grid on the Whole paper sheet can 
be speci?ed. That is, the dot pattern corresponds to an 
allocated part of the Whole dot pattern formed on a massive 
area. Second, the electronic pen includes a pen device 
capable of visually recogniZing a character or the like ?lled 
in a sheet of paper by ?xing ink onto the paper sheet, a 
camera for reading out a dot pattern on the paper sheet, a 
pieZoelectric element for detecting a pressure applied to the 
pen device, an image processing device for generating 
positional information of coordinate data about the locus of 
a character, etc., a memory for temporarily storing the 
positional information therein, and a Wireless transmission 
device for transmitting the positional information to another 
device. 
When a user ?lls in a document as an electronic process 

ing paper With necessary matters using the electronic pen 
device, each time the pieZoelectric element detects the pen 
pressure, the electronic pen device generates information on 
a position at the tip of the pen device on the basis of dots 
read out by the camera. The generated positional informa 
tion is stored in the memory and, after the user ?nishes 
document ?lling, the stored positional information is trans 
mitted from the Wireless transmission device. The transmit 
ted data is processed and subjected to character recognition 
as necessary in an analysis processing device for linking the 
positional information to the format of the document, 
thereby converting the data into an electronic document. 

HoWever, When the document is required to be sequen 
tially ?lled in by a plurality of users, it is impossible to 
con?rm speci?c one of the users Who ?lled in a speci?c 
column. It is also difficult to con?rm the ?lling or entry 
sequence of the plurality of users. To avoid this, it is 
considered to attach an explanation paper instructing the 
users about their ?lling or entry authority and entry sequence 
to the document. HoWever, this is not preferable because it 
involves an increased number of documents. 

SUMMARY OF THE INVENTION 

It is an object of the present invention, When a user or 
users create a document using an electronic pen, to enable 
the users to con?rm the presence or absence of their ?lling 
or entry authority and also to con?rm the ?lling or entry 
sequence. 
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2 
In accordance With the present invention, the above object 

is attained by providing a system for ?lling in a document 
using such an electronic pen and an electronic processing 
paper as mentioned above, Which is arranged so that a 
history information ?le for linking the document to its ?lling 
user is utiliZed to judge the presence or absence of its entry 
authority or the right or Wrong ?lling sequence for the ?lling 
user, Whereby its judged result is informed to the ?lling user. 
In this case, it is desirable that the electronic pen be arranged 
to inform the ?lling user of the judged result in the form of 
appealing to user’s senses of sight or hearing. Further, a 
check column for con?rming the ?lling authority or 
sequence of the ?lling user may be provided in a document 
used in such a document ?lling system. Furthermore, When 
a de?nition paper for creating the above ?le using the 
electronic pen itself is employed, the utiliZation of the 
document ?lling system can be promoted. 

Other objects, features and advantages of the invention 
Will become apparent from the folloWing description of the 
embodiments of the invention taken in conjunction With the 
accompanying draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 shoWs a general con?guration of a document ?lling 
system in accordance With an embodiment of the positional 
information; 

FIG. 2 shoWs an example of a structure of a document; 
FIG. 3 is a block diagram of a structure of an analyZer; 
FIG. 4 shoWs a structure of a history information ?le; 
FIG. 5 is a ?owchart for explaining the operation of the 

document ?lling system; 
FIG. 6 shoWs an example of a structure of a document; 
FIG. 7 is a ?owchart for explaining the operation of the 

document ?lling system; 
FIG. 8 shoWs a vieW on a display screen used to create the 

history information ?le; 
FIG. 9 shoWs a structure of a document; 
FIG. 10 shoWs a structure of an electronic pen information 

?le; and 
FIG. 11 shoWs a structure of a document information ?le. 

DETAILED DESCRIPTION OF THE 
EMBODIMENTS 

Embodiments of the present invention Will be explained 
in detail With reference to the accompanying draWings. FIG. 
1 shoWs a general con?guration of a document ?lling system 
using an electronic pen in accordance With an embodiment. 
FIG. 2 shoWs an example of a structure of a document used 
in the document ?lling system. 
As shoWn in FIG. 1, a document ?lling system 1 includes 

an application document 2 functioning as an electronic 
processing paper having a unique dot pattern printed 
thereon, an electronic pen 3 for ?lling a necessary item in the 
application document 2, an analyZer 4 as an analysis device 
for analyZing positional information created by the elec 
tronic pen 3, a history information ?le 46 in Which a ?lling 
sequence and so on are previously de?ned, and a transaction 
processor 6 for performing transactions utiliZing its analyZed 
result. The analyZer 4 and transaction processor 6 may be 
provided Within a single computer terminal apparatus, or the 
analyZer 4 and transaction processor 6 may be provided 
Within tWo computer terminal apparatuses respectively. 
When the analyZer and transaction processor are separatedly 
provided Within the tWo computer terminal apparatuses, the 
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tWo apparatuses are arranged so as to transmit or receive 
data via a communication network such as LAN (Local Area 

Network). 
The application document 2, as shoWn in FIG. 2 in detail, 

includes a dot pattern (only part of Which is illustrated) 21 
on the paper sheet, ?rst, second and third entry columns 23, 
24 and 25 for necessary information to be ?lled in the 
application document 2, and a transmission column 26 as a 
transmission enable box to transmit positional information 
stored in the electronic pen 3 and indicative of the locus of 
the tip of the pen to the analyZer 4. The dot pattern 21 printed 
on the paper sheet corresponds to a part of a Whole dot 
pattern 27 of a large number of arranged dots, Which is 
allocated to the application document 2 as a partial area 2711. 
Further, a dot pattern printed on a document ID box 22 may 
correspond to part of the dot pattern 21 allocated to the 
application document 2, or a dot pattern of another area 27b 
may be allocated to the document ID box 22. An area, Which 
is specially de?ned so that the type of the document can be 
judged Within the electronic pen 3, is enumerated as the 
other area 27b. 

The electronic pen 3 in FIG. 1 includes a pen 31 as a 
Writing means for ?lling in the application document 2 With 
necessary matters, a camera 32 for reading out a dot pattern 
printed on the application document 2, a pieZoelectric ele 
ment 33 for detecting a pressure applied to the pen 31 When 
the user ?lls in the document, a processor 34 for processing 
data received from the camera 32 and pieZoelectric element 
33 to create positional information of coordinate data indica 
tive of the locus of a character or the like, a memory 35 for 
temporarily storing the positional information therein, a 
Wireless transmission device 36 for transmitting the posi 
tional information to another device or the like, and noti? 
cation means 37 for feeding back the judged result in the 
Write or ?lling mode to inform the user of the judged result. 
As an example of the Wireless transmission device 36, a 
device for transmitting and receiving data on an electromag 
netic Wave signal having a frequency lying in a predeter 
mined frequency band according to Bluetooth (registered 
trademark) based on one standard of short-distance Wireless 
transmission technology as a communication protocol is 
enumerated. HoWever, another device for transmitting and 
receiving data according to a communication protocol based 
on another Wireless technique, Wireless LAN or Wired 
communication technique can also be employed. Stored in 
the processor 34 is a pen ID as unique identi?cation infor 
mation allocated to each electronic pen 3. 

The noti?cation means 37 is a vibration element Which 
informs the user, Who has no entry authority over the 
application document 2 or has the authority but ?lled in a 
Wrong entry column, of the fact by vibrating the electronic 
pen 3. In this connection, the noti?cation means 37 can be 
any means including a light emitting element for visually 
informing the user of the fact by means of light turning ON 
or ?ashing or by means of a sound source for informing the 
user of the fact by generating a sound, so long as it can 
inform the user of the judged result. Since the electronic pen 
3 has such a noti?cation means 37, the pen can quickly cope 
With such an entry error. 

The processor 34 is made of a CPU (Central Processing 
Unit), a ROM (Read Only Memory), an electric or electronic 
circuit and so on. The functions of the processor 34 include 
the management and transmission of the above positional 
information and the operation of the Wireless transmission 
device 36. The management of the positional information 
means to accept information from the pieZoelectric element 
33 and camera 32, to create positional information, and also 
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4 
to Write the information in the memory 35 or to read out 
information therefrom. The transmission of the positional 
information means to transmit the pen ID, document ID and 
positional information to the analyZer 4 under control of the 
Wireless transmission device 36 When the document ID box 
22 or transmission column 26 is checked. The operation of 
the noti?cation means 37 means, When the analyZer 4 
judges, on the basis of the pen ID and positional information, 
that the ?lling Was done by an unauthorized person or the 
?lling Was done in a Wrong column, to operate the noti? 
cation means 37 When the electronic pen 3 receives infor 
mation indicative of the fact (Which Will be referred to as the 
disable information, hereinafter) because the electronic pen 
3 receives the information from the analyZer 4. 

The analyZer 4, the detailed structure of Which is shoWn 
in FIG. 3, has at least a communication controller 41 as a 
communication means for receiving information from the 
electronic pen 3, a memory 42 in Which various sorts of ?les 
or the like are formed, and a processor 43 for performing 
data processing operation. In this connection, the analyZer 
may include an output unit 44 such as a display or an input 
unit 45 such as a keyboard or mouse. The communication 

controller 41 performs direct data transfer to and from the 
electronic pen 3. A relay device may be provided betWeen 
the communication controller and the electronic pen 3 so as 
to be connected to the analyZer 4 via a Wired communication 
netWork. In this case, in place of the communication con 
troller 41 based on the aforementioned Wireless transmission 
technique, a communication control for transmitting and 
receiving data according to a protocol conforming to the 
communication netWork is employed. 
The memory 42, Which includes a hard disk drive or the 

like, can store a program to be developed or initiated in the 
processor 43 or other data therein. Files to be formed in the 
memory 42 include, for example, a history information ?le 
46 in Which the ?lling electronic pen 3 and the entry 
sequence are de?ned and a pattern database 47 for linking 
positional information to a document. 

The history information ?le 46 is prepared for linking the 
application document 2 to the electronic pen 3, and has such 
a hierarchy or layered structure as shoWn in FIG. 4. A ?rst 
layer 51 has the number 52 of stored documents including 
the application document 2 (Which Will be referred merely as 
the document number, hereinafter), and a document pointer 
53 (including a document 1 pointer 53a, a document 2 
pointer 53b, . . . ) in Which leading addresses of a group of 
pieces of data for detailed de?nition on the memory of the 
documents are stored. The document pointers are created by 
a number de?ned in the document number 52. 

A second layer 54 has a document ID 55 initiated by an 
address stored in the document pointer 53 and the de?ned 
number 56 of entry pens (Which Will be referred merely as 
the entry pen number, hereinafter), folloWed by pieces of 
information arranged sequentially according to the entry 
sequence for de?ning correlations betWeen the electronic 
pens 3 and the entry columns 23 to 25 by a number 
corresponding to the number of electronic pens 3 de?ned in 
the entry pen number 56 or for setting the entry sequence. 
Such information include a pen ID 57 (including a pen ID 
5711, a pen ID 57b, . . . ) of the electronic pen 3, a pen ID 
entry column pointer 58 (including a pen ID entry column 
pointer 58a, a pen ID entry column pointer 58b, . . . ) in 
Which a leading address on the memory is stored to store 
information of the pen ID entry column for entry by the 
electronic pen 3 de?ned in the pen ID 57, and an entry 
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sequence area 59 for de?ning the entry sequence. The pen ID 
entry column pointers 58 are arranged as associated With the 
pen ID’s 57. 
A third layer 60 includes an entry column range 61 (such 

as an entry column range 6111 and an entry column range 
61b) started With an address stored in a pen ID entry column 
pointer 52d for de?ning areas of the entry columns 23 to 25 
of the granted entry in the form of coordinates, and a 
?nished-entry ?ag 62 (such as a ?nished-entry ?ag 62a and 
a ?nished-entry ?ag 62b) for setting a ?ag When the entry to 
the entry range is ?nished. When a plurality of entry 
columns are provided, data about a plurality of areas are 
stored in the entry column range 61. The ?nished-entry ?ags 
62 are arranged as associated With the entry column ranges 
61. 

Registered in the pattern database 47 shoWn in FIG. 3 are 
a dot pattern and the columns 22 to 26 of the application 
document 2 shoWn in FIG. 2 as associated With each other. 
In other Words, in order to start the processing of the 
application document 2 in the form of electronic data, it 
becomes necessary to allocate part of the dot pattern regis 
tered in the pattern database 47 to the application document 
and to register format information about the application 
document 2 in the pattern database 47. 

The processor 43, Which includes a CPU, a RAM (random 
access memory) and a ROM, functions to generally control 
the operation of the analyZer 4. The functions of the pro 
cessor 43 speci?c to the present embodiment includes the 
reception of positional information including the pen ID, the 
transmission of the disable information, and the transmis 
sion of data to a transaction processing application program. 
In addition to the above, the processor 43 includes a means 
62 for judging matching betWeen the electronic pen 3 and 
the entry columns 22 to 26 or judging matching of the entry 
sequence and a means 63 for creating image data conform 
ing to the format of the application document 2 on the basis 
of the positional information and pattern database 47 and 
creating the above disable information. 

The reception of the transmitted positional information 
having the pen ID attached thereto is carried out by con 
trolling the communication controller 41. The judgment 
concerning the electronic pen 3 and entry columns 22 to 26 
is made by acquiring predetermined information from the 
history information ?le 46. The transmission of the disable 
information to the electronic pen 3 is carried out When the 
contents of the information acquired from the electronic pen 
3 is different from the contents de?ned in the history 
information ?le 46 as the judged result to send the fact to the 
electronic pen 3, and this is realiZed by controlling the 
communication controller 41. The creation of image data is 
carried out by processing the positional information on a 
time-series basis to reproduce a ?lled character or the like as 
an image and by giving an image ?lling position to the data 
of the image in the format of the application document 2 
registered in the pattern database 47. In this connection, it is 
also possible to convert the image data to text data by a 
knoWn character recognition technique. In this case, it 
becomes necessary to provide a means for converting the 
image data to text data. In this case, further, a database for 
character recognition having the text information registered 
therein is stored in the memory 42. The data transmission to 
the transaction processor 6 is carried out under control of the 
communication controller 41. 

The transaction processor 6 is a terminal apparatus Which 
actually processes an application document using a prede 
termined application program, and Which is usually a knoWn 
computer having a communication controller, a memory, a 
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6 
processor and a display, though not shoWn. Exemplary one 
of the transactions as given here is to handle text data 
obtained by applying character recognizing operation or the 
like to a Work How utiliZing an image through image data 
creation or to image data. Since the arrangement and opera 
tion of the transaction processor are knoWn except that the 
application document 2 is acquired as electronic data and 
processed, its detailed explanation is omitted. 

Explanation Will next be made as to the operation of the 
document ?lling system 1 using the electronic pen 3, by 
referring to mainly a ?owchart of FIG. 5. The folloWing 
explanation Will be made in connection With an example 
Where three electronic pens 3 are used to create an applica 
tion document 2. 

In Step S1, the system extracts positional information on 
the document ID box 22 shoWn in FIG. 2. The extracting 
operation is carried out by a user Who ?lls in the document 
ID box 22 With a check mark using the ?rst electronic pen 
3, so that the processor 34 (refer to FIG. 1) creates positional 
information about the tip of the pen based on the dot pattern 
and transmits the information to the analyZer 4. 

In Step S2, the system speci?es a document, that is, the 
application document 2 in this example. On the basis of 
information about the document ID included in the found 
positional information, the system searches for the history 
information ?le 46 and speci?es the document. The docu 
ment ID can be determined based on the correlation betWeen 
position coordinate information and the document ID pre 
viously registered. More speci?cally, the system can specify 
the address of the document ID 55 containing the same 
document ID as the acquired document ID, from a group of 
pieces of data in the second layer 54 of the history infor 
mation ?le 46 shoWn in FIG. 4 as its layered structure. 

In Step S3, the system judges the presence or absence of 
the entry authority of the ?rst electronic pen 3 over the 
application document 2. The judging operation is carried out 
paying attention to the pen ID 57 in the data of the document 
number 52 speci?ed by the document ID. That is, the 
judging means 62 compares the value of the pen ID trans 
mitted from the electronic pen 3 With the value stored in the 
pen ID 57. When the value of the transmitted pen ID 
coincides With the value of the pen ID 57 as a compared 
result, the system determines that such an electronic pen 3 
has an entry authority (is authoriZed) over the application 
document 2 and proceeds to Step S6. When the value of the 
pen ID does not coincide With the value of the pen ID 57, on 
the other hand, the system determines the electronic pen 3 
has no entry authority (is not authoriZed) over the applica 
tion document 2, and goes from a terminal Ato Steps S4 and 
S5. 

In Step S4, as When the electronic pen 3 has no entry 
authority, the system transmits disable information from the 
communication controller 41 to the electronic pen 3. The 
disable information, Which is an instruction for operating the 
noti?cation means 37 built in the electronic pen 3, is created 
by specifying the pen ID and by the disable-information 
creating means 63 (refer to FIG. 3). In the subsequent Step 
S5, the electronic pen 3 When receiving the disable infor 
mation informs the user of the fact that the user has no 
authority through the noti?cation means 37. The disable 
information is transferred from the Wireless transmission 
device 36 of the electronic pen 3 to the processor 34, Which 
in turn outputs a signal to the noti?cation means 37 to 
operate the noti?cation means. The noti?cation means 37, 
When receiving the signal, informs the user of the fact, for 
example, by vibrating the electronic pen 3 itself. In this case, 
the vibration refers to the check judgment result for the 
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document 1D box 22. Thus the vibration of the electronic pen 
3 enables the person using the electronic pen 3 to quickly 
recognize or knoW that the user per se has no entry authority 
over the application document 2. 

In Step S6, the system judges the entry sequence of the 
electronic pen 3. The judging operation is started by refer 
ring to the entry sequence area 59 of the second layer 54 of 
the history information ?le 46, by checking judging means 
?nished-entry ?ags 62 conformable from the entry column 
pointer stored in the entry sequence area and by detecting the 
last ?nished-entry ?ag 62. And When the system detects the 
last ?nished-entry ?ag 62, the system acquires the pen 1D 57 
of the electronic pen 3 used When the last ?nished-entry ?ag 
62 Was set. The system compares the pen 1D 57 With the pen 
ID of the electronic pen 3 actually being used, and When the 
system ?nds a coincidence therebetWeen, the judging means 
62 (see FIG. 3) determines that the entry sequence is 
“correct”, after Which the system proceeds to Step S7. When 
the system fails to ?nd a coincidence therebetWeen, on the 
other hand, the system determines that the entry sequence is 
“Wrong” and goes to Step S4. In this manner, the system can 
detect a currently usable pen 1D (the pen 1D next to the 
last-listed pen ID) and can judge the entry sequence by 
comparing the detected 1D With the ID of the pen being 
actually used. It is assumed that, in this example, since the 
?lling is made by the ?rst electronic pen 3 and the ?nished 
entry ?ag 62 is not set yet, the system acquires the ?rst pen 
1D 57a and compares the pen 1D 57a With the pen 1D 
acquired from the ?rst electronic pen 3. 

Step S7 is executed When the system determines in Step 
S3 that the user has the entry authority, Wherein the elec 
tronic pen 3 creates positional information about the other 
entry columns 23 to 26. For example, When the pen ID value 
of the electronic pen 3 coincides With the value stored in the 
pen 1D 5711 in the above operation, necessary matters such 
as a check mark, character and a line draWing are sequen 
tially entered in the entry columns 23 to 26. Therefore, the 
electronic pen 3 generates positional information based on 
the dot pattern on the paper sheet. The positional informa 
tion is stored in the memory 35 of the electronic pen 3 until 
the transmission column 26 is checked. 

In Step S8, the analyZer 4 stores the positional informa 
tion. As mentioned above, the positional information is 
stored in the memory 35 of the electronic pen 3 until the 
transmission column 26 is checked. As soon as the trans 
mission column 26 is checked, the positional information is 
transmitted from the Wireless transmission device 36 of the 
electronic pen 3 to the analyZer 4. The processor 43 in the 
analyZer 4 shoWn in FIG. 3 acquires the positional infor 
mation received under control of the communication con 
troller 41, and stores it in the memory 42 or the like for later 
processing. It is desirable that the stored positional infor 
mation be associated With the format of the application 
document 2 and be divided as associated With the respective 
entry columns 22 to 26. 

Step S9 is carried out to judge the entry position. This 
judging operation is carried out, paying attention to the data 
of the third layer 60 speci?ed by the document 1D 55 and pen 
1D 57 in the history information ?le 46 of FIG. 4. For 
example, When electronic pen is speci?ed by the pen 1D 57 
in the above operation, the judging means 62 examines the 
entry column range 6111 of an address shoWn by the pen 1D 
entry column pointer 58a arranged as associated With the 
pen 1D 57a. And When the judging means determines that 
coordinates (Which Will be referred to as the entry area, 
hereinafter) indicated by the positional information are 
included in an area (Which Will be referred to as the 
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8 
de?nition area, hereinafter) de?ned by the entry column 
range 6111 of the third layer 60, the judging means deter 
mines that the entry position is ‘correct’ and control goes to 
Step S10. When the de?nition area is not included in the 
entry area, on the other hand, the judging means determines 
that the entry position is ‘Wrong’ and control proceeds from 
the terminal A to Steps S4 and S5 to inform the user of the 
fact that the electronic pen 3 is improper. When there are a 
plurality of entry locations, the operation of Step S9 is 
carried out for all the entry locations. 
The operation of Step S10 is for judging Whether or not 

the entry sequence by the electronic pen 3 is right. This 
operation is carried out based on the entry sequence area 59 
of the second layer 54 in the history information ?le 46 of 
FIG. 4. The judging means 62 judges Whether or not a 
sequence entered by the electronic pen 3 coincides With the 
array sequence of the entry column in the entry sequence 
area 59. When ?nding a coincidence betWeen the both 
sequences, the judging means determines that the entry 
sequence is ‘correct’ and control goes to Step S11. While 
When failing to ?nd a coincidence betWeen the sequences, 
the judging means determines that the entry sequence is 
‘Wrong’ and control proceeds to Steps S4 and S5 to inform 
the user of the presence of an impropriety. In this case, since 
this is the ?rst entry by the ?rst electronic pen 3, the judging 
means judges that the entry sequence is right and control 
goes to Step S11. 
The operations relating to the ?rst electronic pen 3 have 

noW been completed. The system sets the ?nished-entry ?ag 
62a for the ?rst electronic pen 3 in Step S11, and thereafter 
transfers positional information created by the entry of the 
?rst electronic pen 3 to an application program of the 
transaction processor 6 in Step S12, completing its opera 
tion. In this connection, the setting of the ?nished-entry ?ag 
means to substitute a value for the ?nished-entry ?ag 62 to 
set a ?ag. 

Subsequently, the system performs the entry Works by the 
second electronic pen 3 and the operations involved thereby. 
The user, Who accepted the application document 2 Which 

Was partly ?lled in using the ?rst electronic pen 3, ?lls in the 
application document using the second electronic pen 3. The 
?lling is carried out for at least one of the document 1D box 
22 and entry columns 23 to 25 in the order of the transmis 
sion column 26. 
At this time, since the electronic pen 3 creates positional 

information based on the document 1D box 22 (Step S1), the 
analyZer 4 performs document specifying operation (Step 
S2) and entry authority judging operation (Step S3). 
When the analyZer judges that the second electronic pen 

3 has an entry authority, the analyZer refers to the ?nished 
entry ?ag 61 and judges the entry sequence betWeen the 
electronic pens 3 (Step S6). When the analyZer judges that 
the entry sequence is also correct, positional information 
about the other entry columns 22*26 are created by the 
electronic pen 3 (Step S7), and the analyZer 4 acquires and 
stores the positional information (Step S8). And the judg 
ment of the entry position (Step S9) is carried out. In this 
case, the judgment of the entry position, When the value of 
the pen ID of the second electronic pen 3 is a value stored 
in the pen 1D 57b for example, is carried out based on the 
entry column range 61b speci?ed via the pen 1D entry 
column pointer 58b. 

Further, the judgment of the entry sequence (Step S10) is 
carried out. In the judgment of the entry sequence in this 
example, the judging means 62 con?rms the ?nished-entry 
?ag 62a of the ?rst electronic pen 3 from entry column 
pointers arranged in the entry sequence in the entry sequence 
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area 59 de?ned in the second layer 54 of the history 
information ?le 46. When the ?nished-entry ?ag 62a of the 
?rst electronic pen 3 is not set, that is, When the column is 
regarded as not ?lled in by a due person Who is to be done 
previously, the system proceeds to Step S4 Where the 
disable-information creating means 63 creates and transmits 
disable information, and further proceeds to Step S5 to 
inform the user of the impossible ?lling. When the entry 
column range 6111 of the ?rst electronic pen 3 is already set, 
that is, When the entry by the electronic pen 3 to be ?lled in 
previously to the second electronic pen 3 is regarded as 
already done, on the other hand, the system proceeds to Step 
S11. 

The operations relating to the second electronic pen 3 
have noW been completed. Thus the system sets the ?nished 
entry ?ag 62b of the second electronic pen 3 (Step S10), and 
then passes the positional information to the application 
program of the transaction processor 6 (Step S12). In this 
connection, When each judged result is negative (judged as 
‘no authority’ or ‘error’ in each of Steps S3, S9 and S10), the 
analyZer 4 transmits disable information to the second 
electronic pen 3 (Step S4). Thus this causes the electronic 
pen 3 to operate the noti?cation means to inform the user of 
the fact (Step S5). 

Further, When the entry Works of the third electronic pen 
3 and operations involved thereby are carried out, the user, 
Who accepted the application document 2 after subjected to 
the entry of the ?rst and second electronic pen 3, ?lls in the 
application document 2 in the order of at least one of the 
entry columns 23 to 25 and the transmission column 26. Of 
the operations carried by the document ?lling system 1 in 
response to the entry of the third electronic pen 3, the 
judging operation of the entry sequence (Step S10) includes 
also the judgment of the entry sequence of the third elec 
tronic pen 3. More speci?cally, When the con?rmation of the 
?nished-entry ?ag 62a of the ?rst electronic pen 3 and the 
con?rmation of the ?nished-entry ?ag 62b of the second 
electronic pen 3 are carried out and When the tWo ?nished 
entry ?ags 62a and 62b are both set, that is, When all entries 
can be regarded as already ?lled in by the previous autho 
riZed users, the system sets a ?nished-entry ?ag of the third 
electronic pen 3 (Step S11) and passes the positional infor 
mation to the transaction processor 6 (Step S12). Mean 
While, When at least one of the ?nished-entry ?ags 62a and 
62b is not set yet, the system informs the user of the fact by 
transmitting the disable information to the electronic pen 
(Steps S4 and S5). In this connection, since the other 
operations are the same as those in the ?rst and second 
electronic pens 3, explanation thereof is omitted. 

In the present embodiment, since the application docu 
ment 2 is completed using the three electronic pens 3, the 
operations of the analyZer 4 are all completed, after Which 
the transaction processor 6 performs the accepting operation 
of the application document 2 and other operations. When a 
single application document 2 is created using a plurality of 
electronic pens 3, such a document ?lling system 1 can 
judge the entry locations by the electronic pens 3 or the entry 
sequence of the pens. Accordingly, the system can reduce 
document ?lling errors. And if the entry location or entry 
sequence Was Wrong or When an unauthoriZed person ?lled 
in the document, then the system can inform the ?lling 
person of the Wrong entry authority through the electronic 
pen 3, Whereby the system can immediately ?nd a Wrong 
?lling. 
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SECOND EMBODIMENT 

Explanation Will be made in detail as to a second embodi 
ment of the present invention, by referring to the accompa 
nying draWings. In this connection, constituent elements of 
the second embodiment having the same functions as those 
of the ?rst embodiment are denoted by the same reference 
numerals or symbols and explanation thereof is omitted. 
The document ?lling system 1 of the present embodiment 

is featured by use of such an application document 71 as 
shoWn in FIG. 6. The application document 2 is featured in 
that the application document functions as a paper to be 
electronically processed and that, prior to entry of the entry 
columns 23 to 25, an electronic pen con?rmation column 72 
capable of con?rming the entry authority and entry sequence 
of the electronic pen 3 is provided. In the electronic pen 
con?rmation column 72, check boxes 72a, 72b and 720 
corresponding in number to the number of electronic pens 3 
for entry of the document are arranged in the entry 
osequence, and ‘1’, ‘2’, ‘3’ and so on are visually repre 
sented in the respective electronic pen con?rmation columns 
72a, 72b and 720. 
NoW explanation Will be made as to the operation of the 

document ?lling system 1 When the application document 71 
having the electronic pen con?rmation column 72 is used. 
The document ?lling system 1, prior to operation based on 

the ?owchart of FIG. 5, can ?rst con?rm the electronic pen 
3 through the operation of a ?owchart of FIG. 7. The 
con?rming operation starts in Step S21 With acquiring a pen 
ID of the electronic pen 3 and a document ID of the 
application document 71. The pen ID is obtained as data to 
be attached to positional information When the user ?lls in 
the document ID box 22 or in the electronic pen con?rma 
tion column 72 With a check mark using the electronic pen 
3. The pen ID, When the user ?lls in the electronic pen 
con?rmation column 72 With a check mark, is transmitted to 
the analyZer 4. 

In Step S22, the system speci?es the document, i.e., the 
application document 2 on the basis of the document ID. The 
specifying operation of the application document 2 is carried 
out by searching the history information ?le 46 (refer to FIG. 
4) for the acquired document ID. 

In Step S23, the system judges at the judging means 62 
Whether or not the electronic pen 3 has an entry authority 
over the application document 71. When the pen ID of the 
electronic pen 3 is present in the value stored in the pen ID 
57 arranged as associated With the document ID 54 in the 
history information ?le 46, the system determines that the 
electronic pen 3 is ‘authoriZed’ and proceeds to Step S24. 
When the pen ID is not present in the value of the pen ID 57, 
on the other hand, the system judges that the electronic pen 
3 is ‘not authoriZed or unauthorized’ and proceeds to Step 
S25. In Step S25, the analyZer 4 transmits disable informa 
tion to the electronic pen 3. In subsequent Step S26, the 
electronic pen 3 operates the noti?cation means 37 to inform 
the user of having no ?lling authority. 

In Step S24, the system judges the entry sequence of the 
electronic pen 3. The judging operation of the entry range is 
carried out by referring to the entry sequence area 59 of the 
second layer 54 of the history information ?le 46 speci?ed 
by the acquired document ID. For example, if the electronic 
pen 3 is to be used for the second-time entry, then the system 
examines the ?nished-entry ?ag 62a of the electronic pen 3 
for use in the ?rst-time entry. When the system can con?rm 
that the ?nished-entry ?ag 62a is set, the judging means 62 
determines that the entry sequence is ‘correct’. In the case of 
the electronic pen 3 for use in the third-time entry, When 
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system can con?rm that the 6211 of the ?rst electronic pen 3 
and the ?nished-entry ?ag 62b of the second electronic pen 
3 are both set, the judging means determines that the entry 
sequence is ‘correct’. Meanwhile, When the system con?rms 
the setting of the judging means 62 and determines that the 
entry sequence is ‘Wrong’, the system proceeds to Steps S25 
and S26 to inform the user of the Wrong entry sequence. 
And if the system judges that the entry sequence is 

‘correct’, then the system terminates its operation. 
Through such a processing How, the system can con?rm, 

before the user ?lls in the entry columns 23 to 25 of the 
application document 71 With speci?c matters, that the 
electronic pen 3 has its entry authority and that the entry 
sequence of the application document 71 is correct. Since 
such con?rmation is done, ?lling errors for the application 
document 71 can be remarkably reduced. Further, When such 
character or ?gure such as the name of the ?lling person 
capable of specifying the person is given in the check boxes 
72a, 72b and 720 of the electronic pen con?rmation column 
72, another person can visually con?rm the person Who 
already ?lled therein, Whereby entry Works can be smoothly 
advanced. 

In this connection, since operations to be carried out When 
necessary matters are entered in the entry columns 23 to 25 
of the application document 71 are substantially the same as 
those explained in the ?rst embodiment in connection With 
FIG. 6, explanation thereof is omitted. In this case, the 
operations (from Step S1 to Step S3) until the authoriZed 
electronic pen 3 is judged as Well as the judging operation 
(Step S10) of the entry sequence can also be omitted. 
Further, When the document ID box 22 is ?lled in With a 
check mark, the pen ID is also transmitted. Thus the system 
also can judge the entry sequence With the document ID box 
22 alone Without providing the electronic pen con?rmation 
column 72. In this case, a plurality of check marks or the like 
are overwritten in the document ID box 22. Although it 
becomes dif?cult for another user to visually con?rm the 
person Who already ?lled in When compared With the case of 
the presence of the electronic pen con?rmation column 72, 
the system can judge the entry sequence. 

THIRD EMBODIMENT 

A third embodiment of the present invention Will be 
detailed With reference to the accompanying draWings. In 
this connection, constituent elements having the same func 
tions as those in the ?rst and second embodiments are 
denoted by the same reference numerals-or symbols, and 
detailed explanation thereof is omitted. 

The present embodiment is directed to an arrangement for 
simply creating the history information ?le 46 and opera 
tions involved thereby. In this example, the creation of the 
history information ?le 46 is assumed to also include the 
attachment of neW information to the history information ?le 
46 already created. 

The creation of the history information ?le 46 is carried 
out by a ?le creation application program Which enters 
necessary data in the analyZer 4 shoWn in FIG. 3 and 
develops and activates the data in the processor 43. The ?le 
creation application program is made up of a means for 
identifying the type of the data such as document ID or pen 
ID and a means for storing the identi?ed data in the memory 
and forming the history information ?le 46 having a layered 
structure. 

Ameans and method for entering data to be used to create 
the history information ?le 46 Will be explained in the 
folloWing. 
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12 
First, FIG. 8 shoWs an example of a vieW on a display 

screen for acquisition of data for the history information ?le 
46. A ?le creation vieW 81 includes a document ID regis 
tration column 82 for entering the document ID of a docu 
ment for creating the history information ?le 46, an elec 
tronic pen number column 83 for registering the number of 
electronic pens 3 to be used in the document, areas 84a, 84b 
and 840 for entering information relating to the registered 
electronic pens 3, a registration button 85 for instructing to 
create the history information ?le 46 on the basis of the 
entered data, and Cancel button 86 the data. 

Arranged in the areas 84a, 84b and 840 to be set for each 
of the electronic pens 3 are pen ID registration columns 87 
for registering the pen ID’s of the electronic pens 3, entry 
sequence columns 88 for managing the entry sequence 
among the users based on the pen ID’s When a plurality of 
the users ?ll in the document using a plurality of electronic 
pens 3, as Well as entry range setting columns 89 for 
registering entry columns (such as the entry columns 23 to 
25 in FIG. 2) capable of being ?lled in using the electronic 
pens 3 as areas. When it is necessary to set a plurality of 
entry boxes, the entry range setting column 89 is arranged as 
a plurality of columns and the addition or deletion of the 
column is carried out using an Insert or Delete button. For 
example, When the entry range setting column 89 of the area 
8411 is increased by one, the areas 84b and 840 are moved 
doWnWards by a corresponding amount. On the contrary, 
When the entry range setting column 89 of the area 84a is 
decreased by one, the areas 84b and 840 are moved upWards 
by a corresponding amount. 

In this connection, it is also possible to print the ?le 
creation vieW 81 on a paper sheet having a predetermined 
dot pattern formed thereon, enter the columns 82, 83, 87, 88 
and 89 using the electronic pens 3, and convert the entered 
hand-Written information to electronic data to create the 
history information ?le 46. In this case, in place of the 
Register button 85 and Cancel button 86, such a transmis 
sion column 26 as shoWn in FIG. 2 is provided. Further, it 
is desirable to provide a document ID box 22 in order that 
the document ?lling system can recogniZe that the document 
is a document for creation of the history information ?le 46. 

It is also possible to acquire data for forming the history 
information ?le 46 using the same documents as documents 
to be actually ?lled and the electronic pen 3. In other Words, 
When the user ?lls in the document ID box 22 of the 
application document 2 shoWn in FIG. 9 With a check mark 
using the electronic pen 3, a document ID is acquired; 
Whereas, When check marks (shoWn by ‘X’ in FIG. 9) are 
given to four corners of the entry columns 23 to 25, the entry 
areas can be speci?ed based on their coordinates. Further, 
When the checking of the entry columns 23 to 25 is carried 
out using the electronic pen 3 to be actually used for each 
entry sequence, the authority of the electronic pen 3 and 
setting of the entry sequence can be set. In this case, the 
application document 2 functions as an electronically pro 
cessing paper (de?nition paper) for de?ning information to 
be electronically processed in the document ?lling system, 
the document ID box 22 is an entry column to be used for 
acquiring the document ID and pen ID, and the entry 
columns 23 to 25 are entry columns for acquiring entry 
columns and entry sequence to specify the areas to be ?lled 
by the electronic pen. When it is desired to create the history 
information ?le 46 With use of such an application document 
71 as shoWn in FIG. 6, the document ID box 22 becomes an 
entry column for acquiring the document ID, the entry 
columns 23 to 25 become entry columns for specifying areas 
to be ?lled by the electronic pen, and the electronic pen 
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con?rmation column 72 becomes an entry column for 
acquiring the pen ID and the entry sequence. 

Explanation Will noW be made as to operations after data 
is entered until such a history information ?le 46 as shoWn 
in FIG. 4 is created, in connection With the application 
document 2 of FIG. 9 as an example. 
As a preparation stage, ?rst, a application document 2 and 

electronic pens 3 (three in this example) to be used to ?ll in 
the application document 2 are prepared, and the aforemen 
tioned ?le creation application program is activated. 

Under this condition, a check mark is given in the 
document ID box 22 using any of the electronic pens. 
Positional information relating to the document ID box 22 is 
created by the electronic pen 3 and transmitted to the 
analyZer 4. Since the document ID can be speci?ed on the 
basis of the positional information, the ?le creation appli 
cation program creates a neW ?rst layer 51 or attaches neW 
data to the existing ?rst layer 51. When a ?rst layer 51 is 
neWly created, ‘1 ’ is stored in the document number 52, and 
the address of a location Where the document ID is to be 
stored in the later processing is stored in the document 1 
pointer 5311 as a pointer. When the existing ?rst layer 51 is 
used, on the other hand, the document number 52 is incre 
mented by one to create a neW document pointer 52. Since 
the operation after the above operation is the same for the 
above tWo cases, explanation Will be made in connection 
With the operation of creating the neW history information 
?le 46. 

After setting the document number 52, the ?le creation 
application program stores the value of the acquired docu 
ment ID in the address at Which the document 1 pointer 53a 
as stored, Which is used as the document ID 54 of the second 
layer 54. 

Next, the ?lling person gives check marks to the four 
corners of the entry area of the ?rst entry column 23 using 
the ?rst electronic pen 3 for the ?rst entry. At this time, 
positional information at the check points 95a, 95b, 95c and 
95d are created by the electronic pen 3. When another 
location to be ?lled by the electronic pen 3 is present, check 
marks are given even to the other entry column 24 or 25. 
After check marks are given to all the entry areas, a check 
mark is given to the transmission column 26. The positional 
information so far created by the electronic pen 3 and 
accumulated are passed to the analyZer 4. 

The ?le creation application program of the analyZer 4 
stores ‘1’ in the address subsequent to the document ID 55 
of the second layer 54 as a value corresponding to the 
number of the electronic pens 3 as the entry pen number 56. 
Further, the program stores the value of the pen ID of the 
electronic pen 3 acquirable together With the positional 
information in the subsequent address as the pen ID 5711, and 
creates a pen ID entry column pointer to be later stored With 
use of the start address of the third layer 60 as a pointer. 

Stored in the start addresses of the third layer 60 speci?ed 
in the above operation for each the entry columns 23 to 25 
are positional information about the check points 95a, 95b, 
95c, 95d, etc., forming the entry column range 6111. For an 
area subsequent to the entry column range 61a, an area for 
the ?nished-entry ?ag 62a is secured. 

The registering operation of the application document 2 
by the ?rst electronic pen 3, that is, the creating operation of 
the history information ?le 46 has noW been completed. The 
similar operation Will be done using the second electronic 
pen 3. 

The ?lling person gives a check mark to the document ID 
box 22 using the second electronic pen 3 and then gives 
check marks to the four comers of the entry area of the entry 
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column 24. At this time, positional information about check 
points 96a, 96b, 96c and 96d are passed from the electronic 
pen 3 to the analyZer 4. 
The ?le creation application program of the analyZer 4 

increments the value of the entry pen number 56 of the 
second layer 54 by one, and stores the pen ID value of the 
second electronic pen 3 at the address subsequent to the pen 
ID entry column pointer 58a of the ?rst electronic pen 3 
previously created as the pen ID 57b. At the same time, the 
?le creation application program acquires the address sub 
sequent to the ?nished-entry ?ag 62a of the ?rst electronic 
pen 3 previously created and stores the acquired address in 
the pen ID entry column pointer 58b. Further, the program 
stores the positional information of the entry area such as the 
check points 96a to 96d in the stored address and secures a 
storage area for the ?nished-entry ?ag 62b similarly to the 
above. 

Finally, the user gives check marks to the document ID 
box 22, the four comers of the entry area of the third entry 
column 25 and the transmission column 26, using the third 
electronic pen 3 for the third entry. Through the same 
operations as the above, the ?le creation application pro 
gram stores the pen ID and positional information about 
check points 97a to 97d at predetermined positions. At this 
time, the value to be stored in the entry pen number 56 is 
incremented by one. 

After all the data input operations are completed, the user 
instructs the ?le creation application program of the end of 
creation of the history information ?le 46 according to a 
guidance by a vieW prepared by the ?le creation application 
program. At this time, the ?le creation application program 
sequentially acquires the addresses of the ?nished-entry ?ag 
62 created in the third layer 60 and sequentially stores the 
addresses in the entry column pointers of the entry sequence 
area 59 of the second layer 54. 

Since the system can register the electronic pens 3, set and 
register the entry columns 22 to 25, and set various entry 
sequences in this manner, the system can easily create the 
history information ?le 46. Accordingly, the utiliZation of 
the document ?lling system 1 can be promoted. In particular, 
When the number of used electronic pens 3 is large or When 
the number of entry columns 22 to 25 in the application 
document 2 is large, the system can advantageously easily 
create the history information ?le 46 even When the entry 
sequence is based on complicated rules. 

In this connection, it is not alWays required to store data 
forming the respective layers 51, 54 and 60 of the history 
information ?le 46 at contiguous addresses in the memory. 
Further, even When the system creates the history informa 
tion ?le 46 using the application document 2, it is desirable 
that the ?le creation application program create such a vieW 
as shoWn in FIG. 8 or a vieW shoWing the structure of the 
history information ?le 46 in a model form, and after the 
user con?rmed it, he/ she terminate the creating operation of 
the history information ?le 46. 

FOURTH EMBODIMENT 

Detailed explanation Will be made as to a fourth embodi 
ment of the present invention, by referring to the accompa 
nying draWings. In this connections, constituent elements 
having the same functions as those in the ?rst, second and 
third embodiments are denoted by the same reference 
numerals or symbols, and explanation thereof is omitted. 
The present embodiment is directed to the operation of the 

system When a single electronic pen 3 is used by a plurality 
of persons. The history information ?le 46 possessed by the 






